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This  report  cites  results  of  a technical  investigation  as  to  the  dam's  ade- 
quacy. The  inspection  and  evaluation  of  the  dam  is  as  prescribed  by  the 
National  Dam  Inspection  Act,  Public  Lav  92-367.  The  technical  investigation 
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applicable.  An  assessment  of  the  dam's  general  condition  is  Included  in  the 
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Honorable  Brendan  T.  Byrne 
Governor  of  New  Jersey 
Trenton,  New  Jersey  08621 


Inclosed  la  the  Phase  I Inspection  Report  for  Alloway  Lake  Dan  in 
Sales  County,  New  Jersey  which  has  been  prepared  under  authorisation 
of  the  Dan  Inspection  Act,  Public  Law  92-367 . A brief  asaeaeaent  of 
the  dai's  condition  la  given  In  the  front  of  the  report. 

Baaed  ea  visual  Inspection,  available  records,  calculations  and  past 
operational  performance , Alloway  Lake  Dan,  Initially  listed  as  a high 
hasard  potential  structure,  but  reduced  to  a significant  hasard  potential 
structure  so  a result  of  this  Inspection,  Is  Judged  to  be  In  fair  overall 
condition.  As  dan’s  spillway  Is  consldsred  Inadequate  since  32  percent 
of  the  Probable  Warinwn  Flood— (PKF)  - would  overtop  the  dan.  To  Insure 
adequacy  of  the  structure,  the  following  actions,  as  a nlalnun,  are 


and  to  prevent  overtopping  should  be  Initiated 
In  the  lnterln,  a detailed  anergency  operation 
Id  be  pronptly  developed.  Also,  during 
ireclpltatlou.  around  the  clock  surveillance 


APEN-D 

honorable  Brendan  T.  Byrne 

c.  The  following  mnedlel  action  should  be  completed  within  three 
nonthe  Cron  the  date  of  approval  of  thia  report. 

(1)  The  downstream  channel  immediately  below  the  neln  aplllvey 
should  he  filled  with  riprap  to  prevent  further  undercutting  of  the 
concrete  spillway  spree.  Consideration  could  he  given  to  driving  additional 
sheeting  parallel  and  downstream  of  the  spillway  wlngwalla  and  backfilling 
behind  the  added  sheeting. 

(2)  The  undercut  apron  slab  at  the  auxiliary  gate  outlet  should 
be  backfilled  and  channel  protection  dunped  in  the  stream  bed. 

(3)  The  dan  crest  should  he  regraded  and  brought  up  to  a 
unifern  elevation  and  tha  najor  swales  cut  into  the  becks lope  filled 
and  regraded. 


d.  The  followlag  ranedial  actions  should  be  completed  within 
one  year  from  tha  date  of  approval  of  this  report: 

(1)  Treee  should  be  removed  and  the  dan  backs lope  regraded  and 
protected. 

(2)  A checklist  for  periodic  nalntanaace  inspections  should 
be  developed  so  a record  of  conditions  and  repairs  can  be  nalntainod. 

k copy  of  the  report  la  being  furnished  to  Hr.  Dirk  C.  Hof nan,  gee 
Jersey  Department  of  Invlroaneatal  Protection,  the  designated  State 
Office  contact  for  thia  program.  VI thin  five  days  of  the  date  of  this 
letter,  a copy  will  also  be  sent  to  Congressman  William  J.  Hughes  of 
the  Second  District.  Under  the  provisions  of  the  Freedom  of  Information 
Act,  tha  Inspection  report  will  be  subject  to  release  by  this  office, 
upon  ro quest , five  daye  after  the  date  of  this  letter. 

Additional  copies  of  this  report  nay  be  obtained  from  the  National 
Technical  Information  Services  (WTIS) , Springfield,  Virginia  22161 
at  a reasonable  coot.  Please  allow  four  to  six  weeks  from  tha  data 
of  this  letter  for  WTIS  to  hove  copies  of  the  report  available. 

An  Insurant  aspect  of  tha  Don  Safety  Prograa  will  be  tha  Imp  lamentation 


napen-d 

Honorable  Brendan  T.  Byrne 


of  the  reeoMondatlons  node  as  a result  of  the  inspection.  We  accordingly 
request  that  we  be  advised  of  proposed  actions  taken  by  the  State  to 
luplenent  our  reeownendatlons . 


Sincerely 


'JAMES  G.  t0W^ 
Colonel,  Corps  of  Englt 
District  Engineer 


Copies  furnished: 

Dirk  C.  Bofaan,  P.E.,  Deputy  Director 

Division  of  lister  Resources 

I.  J.  Dept,  of  BnwirooBsntal  Protection 

P.  0.  Bos  0029 

Trenton,  NJ  08625 


John  O’Dowd,  Acting  Chief 

Bureau  of  Plood  Plain  Managenent 

Division  of  Water  Resources 

N.  J.  Dept,  of  Envlroonantal  Protection 

P.  0.  Bos  0029 

Trenton,  MJ  08625 


ALLOWAY  LAKE  PAH  (NJ00038) 


COtFS  Of  ENGINEERS  ASSESSMENT  OP  GENERAL  COHDITIONS 


This  dan  yu  inspected  on  10  January  1979  by  Loula  Bargar  and  Associates, 
Inc.  undar  contract  to  the  Stata  of  New  Jaraay.  The  State,  under  agreenant 
with  the  U.  S.  Any  Engineer  District,  Philadelphia,  had  this  lnapectlon 
perfonad  la  accordance  with  the  National  Dan  lnapectlon  Act,  Public 
Law  92-347. 

Allewey  Lake  Dan,  Initially  Hated  aa  a high  hasard  potential  atructure, 
but  reduced  te  a algalf leant  hasard  potential  atructura  as  a rasult  of 
this  Inspection,  la  judged  to  be  In  fair  overall  condition.  The  dan's 
spillway  la  conaldarad  inadequate  since  32  percent  of  the  Probable 
Maxinun  Plead— (PMP)  - would  overtop  the  dan.  To  Insure  adequacy  of  the 
atructure,  the  following  actions,  as  a nlnlnun,  are  recoManded: 

a.  The  spillway's  adequacy  should  be  determined  by  a qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
netheds,  procedures,  and  studies  within  six  months  from  the  data  of 
approval  of  this  report.  Any  ranadlal  measures  necessary  to  Insure 
the  adequacy  of  the  spillway  and  to  prevent  overtopping  should  be 
Initiated  within  calendar  year  1980.  In  the  Inter In,  a detailed  energency 
operation  plan  and  warning  system  should  be  promptly  developed.  Also, 
during  periods  of  unusually  heavy  precipitation,  around  the  clock 
surveillance  should  be  provided. 

b.  Within  six  months  from  the  date  of  approval  of  this  report, 
engineering  studies  and  analyses  should  be  perfonad  to  determine  the 
dan's  anbanknent  and  foundation  condition  and  structural  stability.  This 
should  Include  teat  borings  to  determine  material  properties  relative  to 
stability  and  aaepaga.  Any  ranadlal  measures  found  necessary  should 

be  Initiated  within  calendar  year  1980. 

c.  The  following  ranadlal  action  should  be  conpleted  within  three 
months  from  the  date  of  approval  of  this  report. 

(1)  The  downstream  channel  lamed lately  below  the  naln  spillway 
should  be  filled  with  riprap  to  prevent  further  undercutting  of  the 
concrete  ap 11 Ivey  apron.  Consideration  could  be  given  to  driving  additional 
shooting  parallel  and  downstream  of  the  spillway  wlagwalla  and  backfilling 
behind  the  added  sheeting. 

(2)  The  undercut  apron  slab  at  the  auxiliary  gats  outlet  should 
be  backfilled  and  channel  protection  dunped  In  the  straan  bod. 

(3)  The  dan  crest  should  be  regraded  and  brought  up  to  a 
uniform  elevation  and  the  major  awalea  cut  Into  the  backs lope  filled 

and  regraded. 

d.  The  following  ranadlal  actions  should  be  conpleted  within 
one  year  from  the  data  af  approval  of  this  report: 
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ASSESSMENT  OF 
GENERAL  CONDITIONS 


Alloway  Lake  Dam  is  assessed  to  be  in  a generally  fair 
overall  condition  but  refilling  of  the  downstream  still- 
ing basin  below  the  spillway  should  be  undertaken  very 
soon  to  preclude  a collapse  of  the  lower  portion  of  the 
spillway  apron.  Sufficient  engineering  data  was  not 
available  to  ascertain  the  continued  long-term  stability 
of  the  embankment  as  three  previous  breachings  have 
completely  washed  out  wide  zones  of  embankment  and  further 
engineering  studies  are  recommended  to  be  undertaken  in 
the  near  future.  Recommended  remedial  actions  also  to 
be  undertaken  very  soon  include  protecting  the  auxiliary 
spillway  outlet  channel,  regrading  the  dam  crest  and 
repairing  the  natural  drainage  swales  on  the  embankment 
back slopes. 


The  main  spillway  and  auxiliary  sluice  gate  can 
accommodate  only  31%  of  the  probable  maximum  flood 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams, 
for  Phase  I Investigations.  Copies  of  these  guidelines 
may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  Phase  I Investiga- 
tion is  to  identify  expeditiously  those  dams  which  may 
pose  hazards  to  human  life  or  property.  The  assessment  of 
the  general  condition  of  the  dam  is  based  upon  available 
data  and  visual  inspections.  Detailed  investigation,  and 
analyses  involving  topographic  mapping,  subsurface  inves- 
tigations, testing,  and  detailed  computational  evaluations 
are  beyond  the  scope  of  a Phase  I investigation;  however, 
the  investigation  is  intended  to  identify  any  need  for 
such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations 
of  field  conditions  at  the  time  of  inspection  along  with 
data  available  to  the  inspection  team.  It  is  important 
to  note  that  the  condition  of  a dam  depends  on  numerous 
and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to 
assume  that  the  present  condition  of  the  dam  will  continue 
to  represent  the  condition  of  the  dam  at  some  point  in 
the  future.  Only  through  continued  care  and  inspection  can 
there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff) , or  fractions 
thereof.  The  test  flood  provides  a measure  of  relative  . 
spillway  capacity  and  serves  as  an  aide  in  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general 
condition  and  the  downstream  damage  potential. 


PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
NAME  OF  DAM:  ALLOWAY  LAKE  DAM  FED  ID#  NJ  00038 
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SECTION  1 - PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority 

This  report  is  authorized  by  the  Dam  Inspection 
Act,  Public  Law  92-367,  and  has  been  prepared 
in  accordance  with  Contract  FPM-36  between 
Louis  Berger  & Associates,  Inc.  and  the  State 
of  New  Jersey  and  its  Department  of  Environ- 
mental Protection,  Division  of  Water  Resources. 
The  State,  in  turn,  is  under  agreement  with  the 
U.S.  Army  Engineer  District,  Philadelphia,  to 
have  this  inspection  performed. 

b . Purpose  of  Inspection 

The  purpose  of  this  inspection  is  to  evaluate 
the  structural  and  hydraulic  condition  of  the 
Alloway  Lake  Dam  and  appurtenant  structures , 
and  to  determine  if  the  dam  constitutes  a 
hazard  to  human  life  or  property. 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam  and  Appurtenances 

Alloway  Lake  Dam  is  a 700  foot  long  straight 
earth  embankment  structure  with  a top  width 
of  14  feet.  An  80  foot  wide  concrete  spillway 
is  located  125  feet  from  the  right  (northerly) 
abutment.  There  is  a 48-inch  sluice  gate  and 
cast  iron  pipe  outlet  located  at  a gaging 
station  at  the  right  abutment  and  evidence 
elsewhere  of  two  older  spillway  outlets  which 
have  long  been  demolished  and  filled  in  with 
reconstructed  embankment.  The  dam  forms  the 
entire  westerly  edge  of  Alloway  Lake. 
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Location 


Alloway  Lake  Dam  is  located  approximately 
1200'  east  of  Greenwich  Street  (County  Road 
540)  in  Alloway,  Alloway  Township,  Salem 
County  and  is  1,500  feet  north  of  the  intersec 
tion  of  Greenwich  Street  and  County  Road  581. 

Size  Classification 

The  maximum  structural  height  of  the  dam  is 
20  feet  at  the  spillway  and  the  maximum 
storage  is  estimated  to  be  1,340  acre-feet. 
Therefore,  the  dam  im  placed  in  the 
intermediate  si ze  category  as  defined  by  the 
Recommended  Guidelines  for  Safety  Inspection 
of  Dams  (storage  greater  than  1,000;  less 
than  56,000  acre-feet) . 

d.  Hazard  Classification 

Based  upon  the  Corps  of  Engineers  criteria 
and  as  a result  of  the  field  inspection  of 
downstream  conditions,  the  dam  is  recommended 
to  be  downgraded  from  a high  hazard  to  a 
significant  hazard  classification.  Failure 
would  cause  some  hazard  increase  to  downstream 
residents  but  there  is  only  one  house  within 
the  immediate  downstream  flood  plain.  However, 
the  old  concrete  bridge  approximately  1,000 
feet  downstream  on  Greenwich  Street  has  a 
somewhat  limited  hydraulic  capacity  and  there 
would  be  appreciable  economic  loss  should 
this  bridge  be  deunaged  or  destroyed. 

e.  Ownership 

The  most  recent  records  of  the  N.J.D.E.P. 
Division  of  Water  Resources  indicate  that 
the  dam  and  a part  of  the  lake  were  owned 
by  McEldowney  & Company,  Main  .Street,  Alloway. 
However,  local  residents  informed  the  inspec- 
tion team  that  Mr.  William  Luria  (address 
unknown)  now  has  title  to  the  dam  and  a 
portion  of. the  lake  property  nearby  the  dam  and 
Mr.  John  Zule  (address  unknown)  has  title 
to  the  upper  portion  of  the  lake  bottom. 
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f.  Purpose  of  Dam 

The  dam  presently  impounds  a privately  owned 
pleasure  and  recreation  lake . 

g.  Design  and  Construction  History 

The  present  concrete  spillway  was  constructed 
in  1933,  replacing  an  existing  timber  structure 
that  was  located  approximately  250  feet  to  the 
south.  It  is  unknown  when  the  dam  or  spill- 
way was  originally  constructed.  However, 
judging  from  the  size  of  the  trees  on  the 
embankment , the  dam  is  thought  to  be  well 
over  100  years  old  and  originally  impounded 
a mill  pond  for  the  Ewen  Milling  Company.  The 
1933  plans  indicate  the  presence  of  a mill 
raceway  near  the  left  abutment  but  it  has  been 
substantially  filled  in  and  little  could  be 
observed  of  its  exact  configuration.  In 
September  1950  the  dam  failed  near  the  right 
abutment,  washing  out  a portion  of  the  earth 
embankment  but  leaving  the  concrete  spillway 
intact.  Steel  sheeting  was  installed  to 
replace  the  existing  timber  sheeting  at  the 
toe  of  the  spillway  in  1952  because  of  the 
extremely  poor  condition  of  the  timber. 
Additional  concrete  was  poured  at  the  toe  to 
fill  in  the  gap  between  the  new  sheeting  and 
the  spillway  apron.  A 48"  Armco  slide  gate 
sluiceway  was  also  added  at  this  time  along 
with  the  staff  gage  (both  at  the  right  abut- 
ment where  the  breaching  occured) . In  1961, 
the  Bureau  of  Water  Control  requested  that 
the  banks  be  cleared  of  all  trees;  however 
the  Phase  I inspection  revealed  that  little 
or  no  deforestation  was  undertaken.  There 
is  hearsay  information  that  the  dam  was  also 
breached  in  1940  and  repaired.  The  exact 
nature  of  what  transpired  is  unknown. 

h.  Normal  Operating  Procedures 

There  is  no  evidence  that  there  are  any  opera- 
tions conducted  at  Alloway  Dam  except  the 
sporadic  opening  of  the  48  inch  sluice  gate 
during  periods  of  heavy  flow  (see  Section  4) . 
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1.3  PERTINENT  DATA 


a.  Drainage  Area 

The  drainage  area  of  Alloway  Lake  Dam  is 
21.9  square  miles. 

b.  Discharge  of  Dam  Site 

The  spillway  capacity  with  the  reservoir  at 
the  abutment  top  elevation  is  calculated  to 
be  approximately  3,040  cfs.  No  discharge 
records  are  available  at  this  site  although 
a gaging  station  is  reportedly  in  operation 
at  the  right  abutment . 

c.  Elevation  (Above  M.S.L.) 

Recreation  Pool  - 14.40 

Top  of  dam  - 20.0 

Streambed  at  Center  Line  of  Dam  - at  main  sea  level 

d.  Reservoir 

Length  of  Recreation  Pool  - 1,500  feet. 

Length  of  Maximum  Pool  - 9,200  feet 

e . Storage 

Recreation  Pool  - 490  acre-ft. 

Top  of  dam  - 1340  acre-ft. 

f.  Reservoir  Surface 

Recreation  pool  - 107.6  acres 

Top  of  dam  - 225  acres 

g.  Dam 

Type  - Earth  embankment  with  concrete  spillway 
Length  - 700  feet 

Structural  height  - 20  feet 

Hydraulic  height  - 14.4  feet 

Freeboard  between  normal  reservoir  and  top 
of  dam  - 5.6  feet 

Top  width  - 14+  feet 

Side  slopes  - 2H:1V 

Zoning  - composition  and  compactness  unknown 
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h.  Diversion  and  Regulating  Tunnel 


None 

i.  Spillway 

Type  - Concrete,  shallow  vee-notched  weir 

Length  of  weir  - 80  feet 

Crest  Elevation  - +14.40  at  centerline 

(0.5'  rise  to  corners  - 
see  plate) 

j . Regulating  Outlets 

48"  vertical  lift  sluice  gate  (inlet  invert 
elevation  +5.0) 
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SECTION  2 - ENGINEERING  DATA 


2.1  DESIGN 

Design  plans  were  available  for  the  1933  concrete 
spillway  construction  which  were  prepared  by 
H.B.  Keasly,  N.J.P.E.  #82.  Additionally,  the 
embankment  and  timber  sheeting  cut-off  details 
were  located  which  indicated  the  1933  removal 
of  an  existing  timber  spillway  located  about 
250  feet  south  of  the  present  spillway.  Further, 
sketch  application  plans  were  available  from  the 
N.J.D.E.P.  for  the  1952  installation  of  the 
48-inch  sluice  gate.  No  design  analyses  or 
records  of  any  subsurface  investigations  were 
located.  The  predominant  soils  in  the  vicinity 
are  composed  of  recent  alluvium  sands  and  silts 
with  discontinuous  intermingled  layers  of  clay. 

The  alluvium  overlies  swampy  deposits  in  many 
areas  which  are  generally  encountered  at  depths 
less  than  ten  feet . Drainage  of  the  foundation 
soils  is  usually  poor.  The  depth  to  bedrock 
is  greater  than  100  feet. 

2.2  CONSTRUCTION 

No  data  was  disclosed  regarding  who  accomplished 
the  earlier  construction  or  what  records  were 
kept . As  the  dam  has  always  been  in  private 
ownership,  it  is  doubtful  if  any  records  are 
readily  available. 

2.3  OPERATION 

The  dam  has  operated  as  a simple  overflow  facility 
with  very  infrequent  regulation  of  the  lake  level 
by  use  of  the  48-inch  sluice  gate.  (See  Section  4)  . 

2.4  EVALUATION 

a.  Availability 

Sufficient  engineering  data  is  available  to 
determine  the  structural  adequacy  of  the 
concrete  spillway  although  no  design  compu- 
tations were  located.  No  data  was  acquired 
upon  which  to  base  an  assessment  with  regards 
to  the  embankment  composition  or  zoning. 
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b . Adequacy 

Although  the  engineering  data  is  regarded  as 
sufficiently  adequate,  it  is  believed  that 
further  data  relating  to  the  earth  embankment 
is  required  and  such  additional  information 
should  include  embankment  cross  sections , 
borings  and  piezometer  readings  in  selected 
localities. 

c.  Validity 

The  validity  of  the  spillway  data  is  not 
challenged  as  the  inspection  revealed  it 
exists  substantially  as  designed. 


SECTION  3 - VISUAL  INSPECTION 


3.1  FINDINGS 

a.  General 

Visual  inspections  were  conducted  on  December 
22,  1978  and  January  10,  1979  and  revealed 
the  dam  to  be  in  a moderately  satisfactory 
condition.  The  appended  design  plans  were 
located  at  the  Alloway  Township  Engineer's 
office . 

b.  Dam 

The  dam  crest  is  at  elevation  20  and  although 
fairly  level,  contains  numerous  areas  along 
the  shoulder  lines  which  have  eroded  away, 
especially  around  the  larger  tree  root 
systems.  The  crest  width  north  of  the  spill- 
way is  substantially  wider  than  the  14  foot 
normal  width  to  the  south  and  rises  1 to  2 
feet  above  the  average  elevation  as  it 
approaches  the  right  abutment.  The  side 
slopes  vary  considerably  from  the  design 
plan  2H:1V  gradient  and  in  numerous  places 
on  the  downstream  side,  there  are  soft  pockets 
and  moss  growing  (evidence  of  seepage) . Seep- 
age was  observed  on  the  left  slope  of  the  48" 
auxiliary  gateway  at  the  interface  of  the 
embankment  and  the  natural  clay  stratum  of 
the  abutting  original  ground.  There  is  some 
erosion  on  the  slopes  by  the  main  spillway 
and  the  toe  of  slope  at  the  right  abutment 
wingwall  is  undermined.  This  quite  possibly 
could  be  the  result  of  turbulence  in  the  out- 
fall stilling  basin  (see  Section  5) . There 
is  no  visible  riprap  slope  protection  along 
the  dam  or  little  evidence  of  any  attempts 
in  recent  years  of  reshaping  any  of  the 
slopes.  The  entire  embankment  is  heavily 
covered  with  secondary  growth  and  there  are 
numerous  large,  well-established  trees  grow- 
ing on  the  downstream  slopes. 


The  concrete  spillway  is  80  feet  wide  and 
the  ogee  crest  is  depressed  6"  at  the  center- 
line  . It  appears  to  be  in  moderately  good 
structural  condition  except  both  downstream 
wingwalls  have  sustained  heavy  structural 
cracks  just  below  the  ogee  crest  and  have 
lost  a considerable  part  of  their  structural 
stability  as  evidenced  by  relative  movement 
between  the  spillway  abutments  and  wingwalls. 
The  steel  sheeting  on  the  downstream  edge  of 
the  30-foot  apron  slab  appears  in  good 
alignment  but  the  riprap  originally  placed 
in  the  downstream  channel  has  long  since 
washed  out  and  the  channel  invert  undercut 
to  an  appreciable  degree.  A considerable 
portion  of  the  sheeting  is  exposed. 

The  auxiliary  outlet  with  the  48-inch  sluice 
gate  has  been  additionally  reinforced  with 
steel  sheeting  driven  along  the  downstream 
banks  but  the  concrete  slab  cast  between 
the  sheeting  is  undermined.  The  steel  access 
walk  to  the  gate  wheel  is  rusted  but  in  a 
satisfactory  structural  condition.  As  with 
the  main  spillway  channel,  the  auxiliary 
channel  shows  evidence  of  excessive  outlet 
velocities  over  an  extended  period  of  time. 
The  area  of  this  sluiceway  is  where  the  1950 
washout  occured. 


The  reservoir  has  a stable  well-defined  shore- 
line and  is  fairly  clear  of  debris.  It  is  fed 
by  several  streams  with  at  least  3 smaller 
dams  in  the  upland  areas  several  miles  upstream 
There  are  numerous  homes  built  along  the  south 
and  east  banks  but  most  are  6 to  15  feet  above 
normal  pool.  The  sedimentation  condition  is 
unknown  but  appears  to  be  quite  heavy  in 
several  of  the  upper  lagoons  and  along  the 
face  of  the  dam. 


SECTION  4 - OPERATIONAL  PROCEDURES 


Operational  procedures  were  not  observed  by  the 
inspection  team  and  inasmuch  as  the  reputed 
owners  could  not  be  located,  little  was  learned 
regarding  maintenance  or  operation. 


4.2  MAINTENANCE  OF  DAM 


There  is  no  apparent  recent  maintenance  undertaken 
at  Alloway  Dam. 


4.3  MAINTENANCE  OF  OPERATING  FACILITIES 


There  is  no  day-to-day  operation  or  flood  control 
as  the  only  operating  facility  is  the  48-inch 
Armco  sluice  gate.  The  hardware  appears  in  good 
condition  and  is  well-greased  but  it  is  unknown 
when  this  was  last  operated  or  who  retains 
possession  of  the  gate  wheel. 


4.4  DESCRIPTION  OF  WARNING  SYSTEM  IN  EFFECT 


No  warning  system  exists  except  for  monitoring 
by  local  police  and  CD  personnel  during  heavy 
storms . 


4.5  EVALUATION  OF  OPERATIONAL  ADEQUACY 


The  present  operational  procedures  and  safeguards 
are  deemed  to  be  inadequate  in  view  of  the  down- 
stream hazards  and  performance  record  of  the  dam. 
As  evidenced  by  the  two  previous  failures,  the 
present  condition  of  the  Alloway  Lake  Dam  could  be 
seriously  exacerberated  should  any  of  the  three 
upstream  dams  fail. 
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SECTION  5 - HYDRAULIC/HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES 


Design  Data 


In  accordance  with  the  criteria  in  the 
Recommended  Guidelines  for  Safety  Inspection, 


Keconunenaea  laUiaennes  tor  sarety  Inspection, 
it  has  been  determined  that  the  dam  at  Alloway 
Lake  is  intermediate  in  size  and  is  placed 
in  the  significant  hazard  category.  Accordingly, 
the  spillway  design  flood  (SDF)  was  determined 
to  be  one -half  the  probable  maximum  flood  (PMF) . 
The  inflow  hydrograph  was  calculated  using 
precipitation  data  from  Hydrometeorological 
Report  No.  33.  In  accordance  with  Corps  of 
Engineers  directives , the  inflow  hydrograph 
and  flood  routing  were  performed  utilizing 
the  HEC-1  computer  program.  Peak  inflow 
to  the  reservoir  for  the  % PMF  was  9,829  cfs. 

When  routed  through  the  reservoir,  this  reduced 
insignificantly  to  9,760  cfs.  The  main  spillway 
and  auxiliary  gateway  capacities  before  over- 
topping occurs  are  approximately  3,040  cfs. 

Based  on  this,  the  spillway  will  accommodate 
only  31%  of  the  SDF.  This  flood  would  cause 
overtopping  of  the  dam  of  slightly  less  than 
2 feet . 


Experience  Data 


There  are  no  streamflow  records  available  for 
Alloway  Creek  although  a gaging  station  is 
purportedly  located  by  the  sluice  gate  at  the 
right  abutment.  The  most  recent  repair  appli- 
cation (No.  455  dated  March  1951)  indicated  an 
estimated  50-year  flood  flow  of  2,235  cfs  which 
was  120%  of  the  Central  Jersey  value.  The  wash- 
out which  occured  in  September  1950  did  not 
overtop  the  dam  but  scoured  out  a portion  of 
embankment  over  60  feet  wide  and  16  feet  deep. 
The  break  was  attributed  to  a collapse  of  three 
older  upstream  dams  which  have  since  been 
rebuilt.  There  is  a record  of  10  inches  of 
rainfall  occuring  24  hours  prior  to  this 
breaching . 
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c. 


Visual  Observations 


I l 
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The  spillway  structures  appear  to  function 
adequately  but  heavy  flows  are  continually 
eroding  the  downstream  channels  due  to  the 
excessive  exit  energies.  The  existence  of 
several  shallow  swales  on  the  embankment 
backslopes  and  the  unevenness  of  the  crest 
presents  a potentially  dangerous  condition 
should  the  dam  again  be  overtopped. 

d.  Overtopping  Potential 

In  view  of  the  fact  that  in  1933,  1940  and 
1950,  the  dam  experienced  complete  washouts 
(although  not  necessarily  overtopped) , and 
that  the  design  flood  would  surcharge  the 
crest  by  approximately  2 feet,  overtopping 
is  viewed  as  potentially  dangerous.  Without 
knowledge  of  the  embankment  composition  but 
in  light  of  the  fact  that  there  have  been 
three  major  washouts , it  is  apparent  that 
the  composition  of  the  fill  is  quite  sus- 
ceptible to  scouring  should  breaching  occur. 

e . Drawdown 


The  lake  can  be  dewatered  down  to  El.  +5.0, 
(the  invert  of  the  48-inch  auxiliary  sluice- 
way) in  approximately  2.5  days.  According  to 
records , this  is  the  approximate  elevation 
of  the  lake  bed. 


SECTION  6 - STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 
a.  Visual  Observations 


( 


The  four  items  of  major  concern  to  the  inspection 
team  were : 

• The  apparent  susceptibility  to  complete 
washout  should  the  embankment  crest  be 
overtopped, 

• the  continual  scouring  of  the  stilling 
basin  immediately  below  the  main  spillway, 

• the  structural  fracturing  of  the  down- 
stream wingwalls  of  the  main  spillway, 
and 

• the  presence  of  numerous  large  trees  on 
the  backs lopes . 

The  overall  condition  and  alignment  of  the  dam 
are  judged  to  be  in  a fair  structural  condition 
and  the  spillway  is  functioning  satisfactorily. 
However,  there  is  a serious  concern  should  the 
crest  be  excessively  overtopped.  As  previously 
stated,  three  earlier  floods  triggered  complete 
washouts  and  indicate  a lack  of  cohesive 
binder  in  the  embankment  composition.  Further, 
from  the  lack  of  maintenance  and  large  root 
systems  prevalent  on  the  backslope,  shallow 
channels  exist  between  the  exposed  roots 
which  are  potentially  dangerous  zones , 
especially  should  a large  tree  be  blown  over 
during  a storm  and  its  root  system  wrenched 
out  of  the  ground.  The  large  trees  present 
an  enigma;  their  removal  would  practically 
destroy  the  embankment  structure  and  require 
extensive  reconstruction;  however,  attempts 
to  regrade  the  backslopes  with  additional 
cover  would  fairly  quickly  kill  the  larger 
specimens  and  the  resulting  decomposition  of 
the  root  systems  could  eventually  lead  to 
piping  problems. 
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The  erosion  of  the  downstream  stilling  basin 
below  the  main  spillway  is  slowly  undercutting 
the  steel  sheeting  driven  across  the  bottom  of 
the  ogee  apron  slab.  The  depth  of  this  sheet- 
ing is  unknown  but  roughly  9 to  12  feet  is 
exposed.  The  spillway  was  originally  designed 
to  have  the  outlet  invert  at  El.  +9  (flush 
with  the  spillway  apron) , but  this  did  not 
take  into  account  the  steep  natural  gradient 
of  the  channel  immediately  below  the  dam.  The 
apparent  sweepout  of  the  channel  bed  may  have 
commenced  immediately  after  the  1933  construction, 
leaving  the  spillway  apron  in  a perched  condition. 
Additionally,  the  wingwalls  along  each  side  of 
the  apron  rely,  in  part,  on  the  support  of  the 
apron  for  their  stability  (their  width  of  footing 
is  insufficient  as  a free-standing  gravity 
retaining  wall)  and  the  bottom  of  footing  (at 
El.  +6.0)  is  completely  exposed  at  the  ends, 
being  over  6 feet  above  the  stilling  basin 
elevation.  Further,  the  timber  sheeting  cut- 
off under  the  walls  is  only  8 feet  long.  In 
summary,  these  wingwalls  are  in  a somewhat 
precarious  condition  and  have  already  cracked 
loose  from  their  upper  connection  at  the  ogee 
spillway  wall  and  the  short  cut-off  wall  that 
parallels  the  dam  axis.  Should  the  under- 
cutting continue  it  is  only  a matter  of  time 
before  they  collapse. 

b.  Design  and  Construction  Data 

The  review  of  the  1933  design  plans  concludes 
that  the  design  was  properly  executed  and 
except  for  the  sweep-out  of  the  downstream 
channel,  is  thought  to  be  structurally 
acceptable.  However,  in  view  of  its  present 
condition  and  the  hydraulic  head  resulting 
from  the  design  flood  presented  in  Section  5, 
its  long-term  structural  reliability  is  moot. 
Nothing  is  known  regarding  the  construction 
except  that  the  workmanship  in  the  main 
spillway  appears  to  be  of  an  excellent  quality, 
considering  its  age.  The  auxiliary  gateway 
construction  at  the  right  abutment  is  in  a 
far  more  deteriorated  condition,  especially 
at  the  undermined  outlet  slab. 


c.  Operating  Records 
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See  Section  4.  According  to  local  residents, 
the  dam  has  operated  satisfactorily  since 
its  breaching  in  1950.  However,  there  are 
no  records  available  to  substantiate  this 
information  and  nothing  is  known  of  a 1940 
failure  which  was  repaired  by  the  owner 
without  State  permit  or  approval. 

d.  Post  Construction  Changes 

There  are  no  records  of  any  structural  modifi- 
cations or  renovations  since  the  installation 
of  the  auxiliary  gateway  in  1951-2.  Subsequent 
to  that  work,  steel  sheeting  was  installed  in 
the  downstream  channel  and  the  concrete  apron 
extended.  Additionally  (as  previously  stated) , 
the  steel  sheet-piling  was  driven  across  the 
end  of  the  main  spillway  apron  at  a slightly 
later  date. 

e.  Seismic  Stability 

Alloway  Lake  Dam  is  located  in  Zone  1 and 
due  to  its  geometry  and  size,  has  negligible 
potential  vulnerability  to  earthquake  forces. 

Experience  indicates  dams  in  Zone  1 will  have 
adequate  stability  under  dynamic  loading 
conditions  if  stable  under  static  loading 

conditions . ■ 
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SECTION  7 - ASSESSMENTS/RECOMMENDATIONS/ 
REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 

a.  Safety 

Subject  to  the  inherent  limitations  of  the 
visual  inspection  procedures  stipulated  by 
the  Corps  of  Engineers,  the  Alloway  Lake  Dam 
appears  to  be  in  a fair  overall  condition 
for  normally  expected  flood  conditions 
although  the  spillway  is  incapable  of  passing 
the  design  flood.  The  dam  embankment  is  built 
of  unknown  construction  material  and  some 
seepage  was  observed.  Overtopping  of  the  dam 
crest  could  erode  the  steep  wooded  backslopes 
and  possibly  breach  the  dam.  Serious  detri- 
mental conditions  were  observed  at  the  spill- 
way to  render  a structurally  inadequate 
assessment  and  the  long-term  stability  remains 
extremely  questionable  until  the  remedial 
measures  set  forth  hereinafter  are  completed. 

The  hydraulic  capacity  of  the  spillway  is 
assessed  as  inadequate  as  it  has  been  determined 
that  the  embankment  would  be  overtopped  for  all 
storms  exceeding  31%  of  the  PMF.  It  is  calcu- 
lated that  the  design  flood  would  overtop  the 
embankment  by  approximately  two  feet  and  it 
is  questionable  whether  the  dam  could  withstand 
this  hydraulic  surcharge. 

I 

b.  Adequacy  of  Information 

Except  for  visual  observations  and  the  review 
of  the  1933  construction  plans,  little  infor- 
mation was  otherwise  available  as  no  original 
data  exists  regarding  the  composition  of  the 
embankment.  No  recent  surveys  or  inspections 
have  been  made  and  performance  data  is  believed 
to  be  nonexistent.  The  availability  of  infor- 
mation is  therefore  deemed  to  be  inadequate. 

c . Urgency 

Further  investigation  should  be  undertaken 
in  the  near  future  as  a collapse  of  this 
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dam  could  irreparably  damage  the  downstream 
bridge  and  endanger  the  private  residence 
in  the  flood  zone . 

d.  Necessity  for  Further  Study 

Because  the  structural  stability  cannot 
reasonably  be  established  with  any  reliance, 
the  obtaining  of  additional  information  and 
the  undertaking  of  further  studies  is 
recommended. 

7.2  RECOMMENDATIONS/REMEDIAL  MEASURES 


It  is  recommended  that  additional  engineering  studies 
be  initiated  in  the  near  future  as  the  dam  is 
classified  in  the  significant  hazard  category 
and  its  spillway  capacity  is  inadequate.  It 
is  recommended  that  the  owner  provide  stability 
computations  and  additional  data  on  the  composi- 
tion of  the  embankment.  This  information  is 
considered  essential  to  completely  assess  the 
continued  stability  as  the  structural  condition 
is  classified  as  questionable . 

a.  Recommendations 

It  is  recommended  that  the  following  repairs  be 
undertaken  very  soon: 

1)  The  downstream  channel  immediately  below 
the  main  spillway  be  filled  with  stone 

or  riprap  up  to  a design  grade  to  prevent 
further  undercutting  of  the  concrete  spill- 
way apron.  Consideration  could  be  given 
to  driving  additional  sheeting  parallel 
and  downstream  of  the  spillway  wingwalls 
and  backfilling  behind  the  added  sheeting. 

2)  The  apron  slab  at  the  auxiliary  gate 
outlet  should  be  backfilled  and  channel 
protection  dumped  in  the  stream  bed. 

3)  The  dam  crest  should  be  regraded  and 
brought  up  to  a uniform  elevation  and 
the  major  swales  cut  into  the  backslope 
filled  and  regraded. 
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View  South  ot  spillway 


January  1979 


End  of  spillway  slab 


January  1979 


Allowoy  Lake 


Jonuory  1979 


48 "0  vertical  lift  sluicegate 


January  1979 


Downstream  channel  below  sluicegate 


Januory  1979 
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CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA. 

ENGINEERING  DATA 

DRAINAGE  AREA  CHARACTERISTICS:  Drainage  Area  = 21.9  sq.mi. 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  + 14.40  M.S.L.  (490  acre-feet) 
ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY): + 20«Q  M.S.L.  (1340  acre-feet) 
ELEVATION  MAXIMUM  DESIGN  POOL:  + ^.O  M.S.L.  (Dam  Application  455) 


ELEVATION  TOP  DAM: 
CREST : 

a.  Elevation. 

b.  i Type  

c.  Width  

d.  Length 


+ 20.0  M.S.L. 


+ 14.40  M. 


■ ■ ■ . i — — — ' ~ ' ■ 

e.  Location  Spillover  125'  fran  l 
£.  Number  and  Type  of  Gates  Ncne 


OUTLET  WORKS: 


1-48"  Armco  Slide  gate 
Vertical  lift,  hand-operat 


a.  Type  Vertical  lift,  hand-cx 

b.  Location At  right-  ahnt-mant- 

c.  Entrance  inverts  + 5.0  M.S.L. 

d.  Exit  inverts  +3.5  M.S.L. 

e.  Emergency  draindown  facilities  None 

HYDROMETEOROLOGICAL  GAGES:  

a * Type  Start  gage 

b.  Location  Right  abutment  at  slic 

c.  Records  None  (ownership  unkno* 

MAXIMUM  NON-DAMAGING  DISCHARGE 
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